In recent years, the BaF 2 process is one of the most promising routes for producing long-length Ba 2 YCu 3 O 6+x (Y-213) coated conductors with good quality. This process involves a low-temprature deposition of (BaF 2 + Y + Cu) precursors on a substrate using either fast-rate e -beam deposition, or, solut ion method, followed by hightemperature annealing in the presence of H 2 O. Information on low-temperature melting in the Ba-Y-Cu-F-O-H system has been found to be particularly important for processing. The Ba-Y-Cu//O,F system was modeled in compositional space as a trigonal prism, which can be viewed as consisting of three tetrahedra (BaO-Y 2 O 3 -CuO xBaF 2 , BaF 2 -YF 3 -CuF 2 -CuO x , and BaF 2 -Y 2 O 3 -CuO x -YF 3 ). Differential thermal analysis (DTA) was used to obtain information on thermal events. A systematic study of samples in the BaF 2 -YF 3 -Y 2 O 3 -CuO x subsystem showed a low-temperature DTA event at 500 °C -600 °C. However, no melting could be confirmed for this event.
A combined high temperature X-ray and neutron diffraction study using the Rietveld refinement techniq ue showed the 500 °C -600 °C event to be due to a non-quenchable order-disorder polymorphic phase transition of the YOF phase. The high temperature form of YOF crystallizes with a cubic Fm3m fluorite structure having disordered O and F atoms distributed among the tetrahedral OY 4 and FY 4 sites. The low-temperature form of YOF exhibits rhombohedral R3m symmetry and transforms into the high-temperature cubic symmetry via an order-disorder mechanism. This order-disorder transition was found to be reversible with fast non-quenchable kinetics (by a liquid N 2 /helium quenching technique). The experimental details and a comparison of the two structures will be discussed.
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